The Transient Receptor Potential, Canonical (TRPC) channels function as nonselective, Ca 2þ -permeable channels and mediate numerous cellular functions. It is commonly assumed that TRPC channels are activated by stimulation of Ga q coupled receptors. However, whether the Ga q -PLC pathway regulates the TRPC4/5 channels and how these channels are regulated by other Ga proteins is unknown.
Sungkyunkwan University School of medicine, Suwon, Korea, Republic of. The Transient Receptor Potential, Canonical (TRPC) channels function as nonselective, Ca 2þ -permeable channels and mediate numerous cellular functions. It is commonly assumed that TRPC channels are activated by stimulation of Ga q coupled receptors. However, whether the Ga q -PLC pathway regulates the TRPC4/5 channels and how these channels are regulated by other Ga proteins is unknown.
Here, we discovered that Ga i subunits, rather than Ga q , are the primary and direct activators of TRPC4 and TRPC5. These channels were activated by the stimulation of Muscarinic receptor 2 that regulated by pertusis toxin sensitive manner in the activation process of channel.The expression of the constitutively active Ga i mutants selectively activates TRPC4 and TRPC5 channels. TRPC4 is activated by several Ga i subunits, most prominently by Ga i2 and TRPC5 is activated primarily by Ga i3 . On the other hand, to investigate the effect of Gbg on the activation process of TRPC4/5, we used Gb mutants (Gb 1 W99A and Gb 1 I80A ). The result from these mutants does not suggest the role of Gbg subunit as a key modulator for TRPC4/5 activation. Finally, to check out that the mechanism of TRPC4 activation by Ga i2, we expressed TRPC4 C-terminus deletion and truncation mutants in HEK293 cells. When the region from 700 to 720 in C-terminal region of TRPC4 channel was deleted, electrophysiological activity did not elicited by Ga i2 QL and infused GTPgS. Also co-IP between TRPC4 and Ga i2 QL was altered by the deleted c-terminal region (700-720).These findings indicate an essential role of Ga i proteins as novel activators for TRPC4/5 and reveal the molecular mechanism by which G proteins activate the channels. * This research was supported by the National Research Foundation of Korea (NRF) funded by the Korea government (MEST) (2008-2005948 and 2010-0019472) .
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Closely Spatio-Association of TRPC4 with Ga I in the TRPC4 Activation Process Jong Yun Myeong, Jae-pyo Jeon, Chansik Hong, Ju-hong Jeon, Insuk So. Seoul National University College of Medicine, Seoul, Korea, Republic of. Canonical transient receptor potential (TPRC) channels are Ca 2þ -permeable nonselective cation channels that are widely expressed in numerous cell types. Seven different members of TRPC channels are isolated and canonical type of TRP channel family transduces signals of GPCR with various external stimuli. TRPC4 channels are known to be regulated by Gai proteins. However, the molecular mechanism how Gai proteins activate TRPC4 still remains to be questionable. To investigate the mechanism, we used whole patch clamp and FRET (FluorescenceResonance Energy transfer). We tagged mTRPC4 and G protein with CFP and YFP, respectively, and transiently transfected HEK293 cells with FRET pair. FRET efficiency between TRPC4 and Ga was 8.08 2.24% (n = 11) and was greater than those between TRPC4 and Gbg (4.00 1.67 (n = 11)). At the HEK293 cell transfected with M2 muscarinic receptor, application of carbachol (CCh) increased FRET efficieny from 9.66 4.64 % (n = 7) to 26.27 10.09 % (n = 7). Intracellular 0.2mM GTPgS also increased FRET efficiency and TRPC4 current. In conclusion, we suggest that Gai closely locates near TRPC4 and regulates TRPC4 channel activity. * This research was supported by the National Research Foundation of Korea (NRF) funded by the Korea government (MEST) (2008-2005948 and 2010-0019472) .
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Gs Regulates TRPC5 through IP 3 Mediated Ca 2D Release Jinsung Kim, Chansik Hong, Jae-Pyo Jeon, Mi-Sun Kwak, Ju-Hong Jeon, Insuk So. Seoul National University, College of Medicine, Department of Physiology, Seoul, Korea, Republic of. Canonical type of TRP channels have been reckoned as a molecular candidate for Ca 2þ -permeable, nonselective cation channels which are ubiquitously expressed in mammalian cells. While there are various already-reported regula-tors both in vivo and in vitro, little is known, however, how heterotrimeric G-protein mediates external stimuli into TRPC5 function. We previously reported that Gs negatively regulates TRPC5 via direct phosphorylation by PKA and here, we demonstrate novel regulatory pathway regarding TRPC5 of which Gs downstream molecules govern through IP 3 -mediated Ca 2þ release. We performed various drug administrations during whole-cell patch clamp recording in the hTRPC5-transiently expressing HEK293 cells. Confocal Laser Scanning Microscopy was aided in addition to patch-clamping to measure membrane portion of TRPC5. We found that TRPC5 whole-cell current was increased by b-adrenergic receptor specific agonist, isoproterenol (246 5 36%), adenylyl cyclase activator, forskolin (273 5 6%), and membrane permeable analogue of cAMP, 8-Br-cAMP (232 5 14%), whereas translocation onto plasma membrane was not the case. To assert the possibility of mediating Ca 2þ -release, we infused inositol triphosphate (IP 3 ) in pipette solution which diminished potentiating effect of the drugs. In addition, population Ca 2þ imaging showed robust Ca 2þ release after drug treatment. Altogether, we conclude that Gs pathway regulates TRPC5 via not only inhibitory PKA phosphorylation but also activating Ca 2þ release. *This research was supported by the National Research Foundation of Korea (NRF) funded by the Korea government (MEST) (2008-2005948 and 2010-0019472) .
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Chemical Modification of Cysteine Residues Activates TRPC5 Channels Chansik Hong, Jae-Pyo Jeon, Jinsung Kim, Ju-Hong Jeon, Insuk So. Seoul National University College of Medicine, Seoul, Korea, Republic of. The crucial cysteine residues can be involved in modulation of protein activity via modification of their thiol (Sulfhydryl; -SH) groups. These reactions can take several forms, such as redox events (chemical reduction or oxidation) or S-nitrosylation. However, regulation of transient receptor potential (TRP) channels by nitrosylation or breaking a disulfide bridge by thioredoxin remains unclear. Electrophysiological experiments reveal that TRPC5 is activated not olny several oxidants (DTNP, 2-PDS, DTNB) but also some reductants (DTT). But When cellpermeable DTT or cell-impermeable TCEP treated after DTNP application, only DTT inhibited the TRPC5 current activated by DTNP. And when containing Glutathione in pipette solution, the activating effect of DTNP obviously diminished in TRPC5. And we used the mutants of multiple cysteines on the intracellular amino and carboxyl terminus of TRPC5. The mutation of specific cysteines in TRPC5 channel markedly reduced current by DTNP. Also, we identified cytosolic cysteine sites to be modified using a prediction software.
In conclusion, we suggest that the chemical modification of intracellular cysteine is easy to activates TRPC5 in pathologic condition, such as low glutathione concentrations in cytosol. And TRPC5 may be activated by hypoxia through mechanisms involving cysteine oxidation. This research was supported by the National Research Foundation of Korea (NRF) funded by the Korea government (MEST) (2008-2005948 and 2010-0019472) .
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Differential Modulation of Detergents on Single Channel Activity of TRPC4/C5 Dhananjay Thakur, Carmen Dessauer, Michael X. Zhu. The University of Texas Health Science Center at Houston, Houston, TX, USA. The effects of detergents on ion channel modulation have been studied before. Specifically, it has been noted that detergents used in the preparation of subunits of heterotrimeric G proteins can differentially modulate channel activity. A detailed analysis of the modulation, however, has not been performed. Here we show that detergents typically used in G protein subunit preparations, in sub-critical micelle concentrations, can affect the ion channel under consideration. TRPC4 and TRPC5 are closely homologous members of the Canonical Transient Receptor Potential family of non-selective cation channels. Activation of TRPC4 and TRPC5 elicits membrane depolarization and intracellular calcium signaling in neurons, vascular endothelium and smooth muscle cells. Both channels have been previously shown to be synergistically regulated by G q -coupled receptor pathways and pertussis toxin sensitive G i/o -coupled receptor pathways. The zwitterionic detergent CHAPS (3-[(3-cholamidopropyl) dimethylammonio]-1-propanesulfonate, 14-50 mM) and nonionic surfactant lubrol (C 12 E 10 , 0.001-0.004%), which are typically used in G protein subunit preparations, were applied to the cytosolic side of inside-out membrane patches excised from HEK293 cells expressing TRPC4 or TRPC5. Although both CHAPS and lubrol caused~40-60% reduction in P open under basal nonstimulated conditions, only CHAPS resulted in an increase in frequency of transitions between the open and closed states of the single channel activity. Therefore, the effects of detergents, especially at a single channel resolution, are Tuesday, February 28, 2012 535a
